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What is claimed is: 
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An optical modulator comprising: 
a\semi-insulating semiconductor substrate with a principal 
plane part^ially including an exposed surfacem- 
an optical waveguide ridge which is disposed on said 
semiconductorNsubstrate and which includes a first clad layer of a 
first conduct iva^vty type, an optical-absorption layer,, and a second 
clad layer of a \econd conductivity type, said optical waveguide 
ridge further havisng a side with a flat portion extending 
uniformly from a top Xf the ridge to said semiconductor substrate, 
the flat portion being \n contact with the exposed surface of said 
semiconductor substrate ; 

a dielectric film wh\ch covers said optical waveguide ridge 
and said semiconductor substrate and which has a first opening 
made at the top of said optis^al waveguide ridge and a second 
opening made in a region of sa^d semiconductor substrate other 
than the exposed surface; \ 

a first electrode disposed Xn said dielectric film and 
mounted through said first opening o\i t^e t^p of said optical 
waveguide ridge, said first electrode \ti^r^^ extending on the 
flat portion of said optical wavegyWe\>4idge while in close 
contact with a surface of said di^i^tivic film, said first 
electrode further having one end thereof Established on said 
semiconductor substrate through the exposed surface thereof; and 

a second electrode disposed on said semic^ductor substrate 
and connected to the first clad layer through thd\^^ second opening 
of said dielectric film. \ 

2. An optical modulator according to claim 1, wl^rein said 
semiconductor substrate has exposed surfaces on both side\ of said 
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o^ical waveguide ridge, wherein said optical waveguide ridge has 
theXflat portion on both sides thereof respectively and wherein 
saidxfirst electrode extends over both sides of said optical 
waveguide ridge, two ends of said first electrode being disposed 
respectively on the exposed surface of said semiconductor 
substrate . 
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3. An optr^al modulator according to claim 1, wherein the 
first clad layer \further extends onto a region of said 
10 semiconductor substrats^ located outside said optical waveguide 
ridge and excluding th'b region where said first electrode is 
disposed . 
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4. An optical modulate 
15 first clad layer further e 
semiconductor substrate located 
ridge and excluding the region 
disposed . 



accorq/'ing to claim 2, wherein the 
onto a region of said 
side said optical waveguide 
wKere said first electrode is 



20 5. An optical modulator according \o claim 3, wherein said 

second electrode is disposed through said \|econd opening on the 
extension of the first clad layer. 

6. An optical modulator according to claims 4, wherein said 
25 second electrode is disposed through said second N^pening on the 
extension of the first clad layer. 



7. An optical modulator according to claims l\ further 
comprising a dielectric located between said dielectric film and 
30 said first electrode and at a base of said optical waveguid^ ridge 
including a region where the flat portion of the ridge is in 
contact with the exposed surface of said semiconductor substrate. 
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An optical modulator according to claims 2, further 
comprisirto a dielectric located between said dielectric film and 
said f irst\electrode and at a base of said optical waveguide ridge 
including aXregion where the flat portion of the ridge is in 
contact with t\e exposed surface of said semiconductor substrate. 
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9. An optical modulator according to claims 3, further 
comprising a dielectsxic located between said dielectric film and 
said first electrode a^d at a base of said optical waveguide ridge 
including a region whe\e the flat portion of the ridge is in 
contact with the exposed sOrface of said semiconductor substrate. 

10. An optical modula|>^!^^ac cor ding to claims 4, further 
comprising a dielectric locate |ivbetween said dielectric film and 
said first electrode and at a base\of said optical waveguide ridge 
including a region where the flat\portion of the ridge is in 
contact with the exposed surface of said semiconductor substrate. 



20 11- An optical modulator according to claim 1, further 

comprising a conductive layer of said first conductivity type 
furnished over a part of said semiconductor substrate including a 
region under said optical waveguide ridge and Excluding the region 
where said first electrode is provided, said"^ .second electrode 

25 being formed on said semiconductor layer through said second 
opening of said dielectric film. 



12. An optical modulator according to claims \1, further 
comprising a high-resistance semiconductor layer locateM between 
30 one side of said optical waveguide ridge and said dielectrYc film, 
said high-resistance semiconductor layer being thinner tha^ said 
optical waveguide ridge. 
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An optical modulator according to claims 2, further 
comprisir^ a high-resistance semiconductor layer located between 
one side o\ said optical waveguide ridge and said dielectric film, 
5 said high-re\istance semiconductor layer being thinner than said 
optical waveguide ridge. 

14. An optical modulator according to claims 3, further 

comprising a high-resistance semiconductor layer located between 

10 one side of said optical waveguide ridge and said dielectric film, 

said high-resistance semiconductor layer being thinner than said 

\ 

optical waveguide ridge. \ 

^ 15. An optical modula.tor according to claims 4, further 

W1 15 comprising a high-resistance sem^^ductor layer located between 
'^'^ one side of said optical wavegui^^^ridge and said dielectric film, 

said high-resistance semiconductor\layer being thinner than said 
!U optical waveguide ridge . \ 

i'"^ 20 16. A photonic semiconductor devic^ comprising: 

an optical modulator having; 

a semi-insulating semicortductor substrate with 
a principal plane partially including an exposed 
surface, \ 
25 an optical waveguide ridge which is disposed on 

said semiconductor substrate and whi\^ includes a 
first clad layer of a first conductivoSty type, an 
optical-absorption layer, and a second cl^ layer of 
a second conductivity type, said optical Vaveguide 
30 ridge further having a side with a flat Vortion 

extending uniformly from a top of the ridge toXsaid 
semiconductor substrate, the flat portion being in 



>ntact with the exposed surface of said 
senSiconductor substrate , 

a dielectric film which covers said optical 
waveguXde ridge and said semiconductor substrate and 
which has a first opening made at the top of said 
optical waveguide ridge and a second opening made in 
a region of. said semiconductor substrate other than 
the exposed surface, 

a first \electrode disposed on said dielectric 
film and mounted through said first opening on the 
top of said optical waveguide ridge, said first 
electrode further extending on the flat portion of 
said optical waveguide ridge while in close contact 
with a surface of sard dielectric film, said first 
electrode further having^ one ^d thereof established 
on said semiconductor sub^sf^^afce through the exposed 
surface thereof, and 

a second eleat^dfe disposed on said 
semiconductor substrate and connected to the first 
clad layer through the second opening of said 
dielectric; and 

a semiconductor laser device aligned inXoptical axis with 
the optical absorption layer of said optical modulator. 



17. A photonic semiconductor device according; to claim 16, 
wherein said semiconductor laser device is a ridge \type device 
having an optical waveguide ridge disposed on a semi^^insulating 
semiconductor substrate, said semiconductor laser device, and said 



optical modulator being mounted on the same substrate. 



18- An optical modulator fabricating method including the 
steps of: 
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forming firstly a first clad layer of a first conductivity 
type, ^ optical absorption layer, and a second clad layer of a 
second c^ductivity type on a semi-insulating semiconductor 
substrate; 

5 forming^secondly by photolithograpy and etching an exposed 

surface of the ^semiconductor substrate as well as an optical 

\ 

waveguide ridge whiph has a side with a flat portion stretching 
uniformly from a top ^of the ridge to the semiconductor substrate, 
the flat portion being brought into contact with the exposed 
10 surface of the semiconductor substrate; 

forming thirdly a dielectric film over the semiconductor 

substrate and a first and a^'\second opening through the film, the 

. \ 

first opening being made at the^ top of the optical waveguide ridge, 
SJ the second opening being made in a region of the semiconductor 

?S 15 substrate excluding the exposed sur-face thereof; 

CO forming fourthly a first \lV^t/ode through the first 

opening on the top of the optical wav^^pde ridge in such a manner 
that the first electrode extends %he flat portion of the 



H optical waveguide ridge while in close contact with a surface of 

a 20 the dielectric film, the first electrode further having one end 
thereof formed on the semiconductor substrate^ through the exposed 
surface thereof; and \^ 

forming fifthly a second electrode connected to the first 
clad layer through the second opening of the diele\tric film. 



19. An optical modulator fabricating method\according to 

claim 18, wherein the second step includes forming exposed 

\ 

surfaces of the semiconductor substrate on both side^ of said 
optical waveguide ridge, as well as the flat portion respectively 
on both sides of the optical waveguide ridge, and wher^n the 
fourth step includes causing the first electrode to extendX over 
both sides of the optical waveguide ridge, and having two ends of 



tn^ first electrode formed respectively on exposed surfaces of the 
semicbcductor substrate - 



20. An*^ofytical modulator fabricating method according to 
claim 18, wherein SH4_d first step is preceded by the step of 
forming a conductive layer of sa^ fi/rst conductivity type over 
part of the semi-insulating sBmicoi\^&±£»r substrate, wherein said 
second step includes forming an ^ex-^sed surface of the conductive 
layer while forming the exposVQ *a'r<ace of the semiconductor 
substrate, and wherein said fifth step incK^es forming the second 
electrode on the conductive layer through the s'econd opening. 



